Carbamazepine (CBZ) is an antiepileptic drug which has multiple mechanisms of action including stabilization of the inactivated stage of the voltage-gated sodium channels, potentiating gamma-amino butyric acid (GABA) receptors as a GABA antagonist, as well as the serotonin releasing affect. It is effective in neuropathic pain syndromes such as post-herpetic neuralgia and trigeminal neuralgia, as well as epilepsy. We presented a 29-year-old female patient with the diagnosis of trigeminal neuralgia (TN) who experienced a reactivation of the latent Ebstein-Barr Virus (EBV) infection in terms of anticonvulsant hypersensitivity syndrome after CBZ use, who gave her approval to publish her data. Since the clinical and serological findings of EBV re-infection resolved after the discontinuation of the drug, this clinical and serological manifestation was attributed to CBZ. Since common side-effects of CBZ are drowsiness, dizziness, headaches, skin reactions, cognitive dysfunctions, we reported an activation of EBV infection due to CBZ consumption as a rare side-effect of the drug.
Introduction
Carbamazepine is a well-known antiepileptic drug which has multiple mechanisms of action including stabilization of the inactivated stage of the voltage-gated sodium channels, potentiating GABA receptors as a GABA an-tagonist, as well as the serotonin releasing affect [1] - [3] . Due to these different mechanisms of action, CBZ is found to be effective in bipolar disorders, neuropathic pain of various kinds, as well as epilepsy [4] . CBZ is one of the first line treatment options in neuropathic pain syndromes such as post-herpetic neuralgia and TN [5] . Meanwhile, voltage-gated sodium channel blockage seems to be the major mechanism of action leading to pain relief in these syndromes by reducing the frequency of sustained repetitive firing of action potential in neurons [6] .
As a frequently used AED, the most common side-effects of CBZ can be summarized as drowsiness, dizziness, headaches, skin reactions, cognitive dysfunctions including memory and concentration problems. Less common but more serious side-effects are increased suicide risk, blurry or double vision, agranulocytosis, aplastic anemia and anticonvulsant hypersensitivity syndrome (AHS) [7] [8]. As we know from the literature, AHS is a rare, life-threatening condition most likely to occur with aromatic AEDs like phenytoin, phenobarbital, and CBZ [9] . But the rarest form of AHS is the one leading to the reactivation of viral infections including Herpes simplex virus, varicella zoster virus, human herpes virus-6, cytomegalovirus and EBV which are limited to a few reports [10] [11] . According to our knowledge and literature review, our case is the third report with AHS leading to EBV reactivation due to CBZ. Thus we shared this unique case of TN who experienced reactivation of EBV infection due to CBZ as a result of AHS to keep in mind this rare but important side-effect of the drug.
Case-Report
A 29-year-old, right handed woman admitted to our outpatient neurology clinic with unilateral headache complaint in the second and third divisions of the trigeminal nerve. Pain was paroxysmal with attacks lasting seconds to minutes with an electric shock-like character. Pain had trigger points which were activating by touch to her cheek. Her systemic and neurological examination was normal. Routine blood tests including complete blood count, erythrocyte sedimentation rate, serum kidney and liver function tests, electrolytes, fasting blood glucose, and thyroid functions were normal. Since the type of headache was consistent with trigeminal neuralgia according to the criteria of international headache society (IHS) classification 3rd edition beta-3 version, CBZ was administered to the patient and gradually increased to 200 milligram of twice daily [12] . One week after CBZ regimen, the patient was pain-free. At the 10th day, mild rash appeared on her chest without pruritus and she had no fever either. Her general physical examination revealed lymphadenopathy in the inguinal region with mild pain. Routine laboratory investigations revealed normal white blood count, with normal liver and kidney function tests. Serum bilirubin and alkaline phosphatase, and ɤ GTP levels and thyroid function tests were also normal. Urinary analysis showed normal results. Total serum immunoglobulin (Ig) E level was found to be increased (125, 4 IU/milliliters, range = 0 -100 IU/mL). Serological tests were performed to investigate viral origin. The evaluation with indirect immune fluorescence assay (Euuroimmune, Germany) revealed negative anti-EBV early antigen (EA), but positive anti-EBV nuclear antigen IgG antibody in the serum. Moreover, there was positivity in EBV viral capsid antigene (VCA) IgM titers.
Other serological tests were performed to exclude viral and autoimmune hepatitis. Positivity of anti-hepatitis Bs (HBs) antibody, and increased anti-hepatitis A virus (HAV) IgG antibody with >100.0 S/CO was consistent with previous hepatitis B virus (HBV) and HAV infections. Tests for autoimmune markers demonstrated a weak positive antinuclear antigen (ANA) with granular pattern. Serum anti-CMV IgG, anti-Rubella IgG, and antitoxoplasma IgG titers were positive. There were atypical lymphocytes defined as Downey cells in the peripheral blood smear of the patient (Figure 1) .
As we detailed the medical history of the patient, we learned that she had a history of EBV infection 5 years ago. Regarding the medical history and laboratory findings consistent with prior EBV infection, and present clinical findings, the patient was diagnosed as the reactivation of the latent EBV infection. Since the only trigger for reactivation was AED use, the clinical manifestation was attributed to AHS due to CBZ. Based on the diagnosis, CBZ was switched to pregabaline which is another effective AED in TN. Skin eruptions resolved within 2 days of withdrawal. Lymphadenopathy disappeared within 15 days, and serological abnormalities returned to normal in 3 weeks.
Discussion
TN is a severe neuropathic pain in the distribution of one or more branches of the trigeminal nerve, which is characterized by short-lasting, recurrent episodes of electrical and/or shock-like pain with abrupt onset and ter- mination [12] . Since it is a disabling neuralgiform pain disorder, the underlying pathophysiology is considered to be the sensitization of trigeminal nociceptive systems in the brain [13] . As one of the first-line treatment options, CBZ is thought to work by blocking voltage-sensitive sodium channels which makes brain cells less excitable and relief the pain in TN [14] .
The most common side-effects of CBZ are skin reactions, headache, drowsiness, blurred vision, nausea and vomiting, etc. [7] . We here presented an AHS leading to the reactivation of EBV as a rare side effect of CBZ. Serological diagnosis of EBV reactivation can be made by the positivity of ebstein-barr nuclear antigen (EBNA), EA, VCA IgG. VCA IgM can be positive or negative [15] . Since the indirect immune fluorescence assay results revealed positive EBNA IgG and VCA IgM titers, our patient was diagnosed as the reactivation of EBV infection. To our knowledge, there is limited number of reports revealing EBV, HHV-6, HHV-7 infection due to AEDs in terms of anticonvulsant hypersensitivity syndrome (AHS) [10] [11] . AHS can be defined as a serious condition that presents with systemic clinical involvement as fever, rash, lymphadenopathy, and hematological abnormalities including leukocytosis, eosinophilia or atypical lymphocytosis which commonly occurs with AEDs such as CBZ, phenytoin, and Phenobarbital [16] . Since our patient experienced mild rash and inguinal lymphadenopathy 10 days after CBZ treatment, and serological findings were consistent with EBV reactivation, and resolved with the discontinuation of the drug, this clinical features were attributed to CBZ induced AHS presented as EBV reactivation. However, the exact role of EBV in the pathophysiological mechanisms of AHS is not clear. One possible way of CBZ to trigger immune response leading to the development of AHS may be the decreased B-cell count and immunoglobulin production in susceptible individuals, resulting in reactivation of viral infections [17] .
Conclusion
Since carbamazepine is frequently used AED in the treatment of various conditions including epilepsy, neuralgiform disorders as TN, and many others, it is important to question the history of EBV and other viral infections in patients in order to prevent recurrent infections in terms of AHS which can be a life-threatening condition.
